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57 ABSTRACT 
The high-property, high-precision color filter has an 
active film layer formed on a transparent substrate and 
comprised of at least one or more of active alumina or 
active silica, and fine patterns in the form of dot, stripe, 
and/or other patterns formed on the active film layer by 
a dye of any desired color being taken up into fine holes 
in the active film layer, and further an overcoat layer 
placed on the active film layer and having no affinity to 
the dye. 
In the method for manufacture of the color filter, the 
step of forming the fine patterns comprises mounting a 
metal mask having specified patterns holes on the active 
film layer, mounting a transfer sheet having an ink layer 
containing a dye on top of the active film layer, and 
subsequent heating in an atmosphere of reduced pres 
SC, 

According to the invention, it is possible to obtain a 
color filter having excellent properties, including 
smoothness, heat resistance, water resistance, and light 
resistance, and fine patterns in three colors, red green, 
and blue, having excellent spectral properties, and 
which can be manufactured by a simple process. 

.............. 350/3ll 

15 Claims, 1 Drawing Sheet 
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1. 

HIGH PROPERTY, HIGH PRECISION COLOR 
FLTER AND METHOD FOR MANUFACTURING 

THE SAME 

TECHNICAL FIELD 

The present invention relates to a color filter for use 
in various types of display devices and a method for 
manufacturing the same. More particularly, the inven 
tion relates to a high property, high precision color 
filter for use in liquid crystal display devices and the like 
having color display capability and a method for manu 
facturing the same. 

BACKGROUND ART 

Various kinds of color filters for display devices have 
been known in the art, but as typical examples there of, 
color filters for liquid crystal display devices are taken 
up for discussion herein. 

Liquid crystal display devices are widely used for 
digital display in electronic calculators and clocks and 
for analog display in measuring devices, instrumenta 
tion, household appliances, and audio equipment. Re 
cently, needs have been increasing for incorporation of 
color display capability into such display devices, par 
ticularly in such applications as peripheral terminal 
displays in various kinds of equipment, mounted dis 
play, telephone display, and TV image display. In at 
tempts to meet said needs, various liquid crystal color 
display devices have been proposed, some of.hiwch are 
now being put in practical application. However, none 
of the color display systems for liquid crystal display 
devices so far proposed have been successful in meeting 
the user's needs. 
One known type of color filter applicable to liquid 

crystal display devices having color display capability is 
such that a transparent substrate has gelatin layers 
formed in the interior thereof, the gelatin layers being 
colored by the photolithography technique in different 
colors, one layer after another. 
Any color filter produced by such technique, how 

ever, involves the following difficulties. That is, (a) it 
lacks evenness: since gelatin layers in different colors 
are laid one over another, level unevenness is likely to 
be produced; (b) it lacks heat resistance and, therefore, 
a crack is likely to be caused in the color filter by heat 
ing when a transparent conductive film is formed by 
deposition on the filter. If the deposition step is carried 
out at a low temperature in order to avoid aforesaid 
difficulty of cracking, the transparent conductive film is 
likely to show an increased resistance or allow less 
transmission of light. And (c) such color filter lacks 
water resistance, whereby washing the filter with an 
aqueous solution becomes difficult, it being thus likely 
that the display performance quality of the liquid crys 
tal is deteriorated by stains. Further, (d) the color filter 
lacks resistance to weathering, and (e) the manufactur 
ing process for it is complicated. For these reasons, 
color filters produced by the photolithography method 
have not satisfactorily met user's needs. 
Another construction of a color filter of the type is 

known which incorporates aluminum oxide layers. For 
example, one such color filter comprises aluminum 
oxide anode layers formed in the interior of a transpar 
ent substrate, the anode layers being colored (Japanese 
Published Unexamined Patent Application Nos. 
53-99822 and 53-110379), and another comprises porous 
layers formed by deposition on the interior of a trans 
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2 
parent substrate, the porous layers each having a color 
ing material deposited thereon (Japanese Published 
Unexamined Patent Application No. 55-166607). 

However, these color filters have critical drawbacks 
in that (a) they have no transparency and that (b) they 
have poor dye affinity. Therefore, neither of them has 
been put into practical application. 

In view of these facts, the present inventors made 
extensive studies in an attempt to overcome the difficul 
ties with color filters produced by aforesaid photoli 
thography technique and to provide a color filter which 
could be put to practical use. As a result, they devel 
oped, as their previous invention, a color filter compris 
ing active film layers formed of a colloidal alumina and 
a colloidal silica, the film layers being dyed (see Japa 
nese Patent Application No. 59-97210, laid open to 
public inspection on Dec. 14, 1986 under Japanese Pub 
lished Unexamined Patent Application No. 60-254001). 
This color filter is produced by repeating, according to 
the number of colors required, a process which com 
prises the step of forming on a transparent substrate an 
active film layer comprised of at least one or more of 
active alumina or active silica and then mounting on the 
active layer a metal mask having specified pattern holes, 
the step of mounting on the metal mask a transfer sheet 
having an ink layer containing a capable of sublimation 
dye and/or a hot-melt dye capable of being vaporized, 
the step of heating under normal pressure to cause the 
dye in the ink layer to migrate in vapor state to the 
active film layer so that the film layer is dyed, and the 
step of removing the transfer sheet and the metal mask, 
thereby sequentially forming the active film layer pat 
terns corresponding to the pattern holes in the metal 
mask, finally forming an overcoat layer for closing from 
above the fine holes in the active film layer. 
The color filter produced by this method eliminates 

aforesaid various drawbacks of the conventional color 
filters, but involves another set of problems as stated 
below. That is, since a metal maskis interposed between 
the transparent substrate and the transfer sheet, it is 
necessary that the dye be vaporized so as to be allowed 
to jump a distance corresponding to the thickness of the 
metal mask, instead of the method of contact migration 
as in conventional transfer printing. Therefore, the dye 
requires sufficient considerable energy (heat and time) 
to overcome the air resistance involved. Accordingly, a 
considerable amount of deformation due to the expan 
sion of the metal mask is likely to develop, the perfor 
mance accuracy of the color filter being thereby ad 
versely affected. Another problem is that since the dye 
used must be readily vaporizable, the range of dye selec 
tion is limited, which fact renders it impracticable to use 
dyes having excellent dyeing power and good heat 
stability, naturally leading to lowered performance 
characteristics of the color filter. 
One conceivable approach toward solving these 

problems might be to use a metal mask having less film 
thickness. However, it was found that this would in 
volve breakage of the metal mask due to its deficiency 
in strength and would be undesirable from the stand 
point of durability. 
Then, after their further research into the possibilities 

of solving aforesaid problems with the prior-art meth 
ods, and by improving the foregoing method, which 
may be called the metal mask method, the present in 
ventors have now arrived at the present invention, 
overcoming the difficulties with the prior art. 
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The object of the present invention is to provide a 
color filter having excellent properties, such as smooth 
ness, heat resistance, water resistance, and light-resist 
ance, and fine patterns with excellent spectral proper 
ties for three colors, red (R), green (G), and blue (B), 
and capable of being manufactured in an easy process, 
and a method for manufacturing the same. 

SUMMARY OF THE INVENTION 

Aforesaid object is accomplished in accordance with 
the various features of the invention as stated below. 
The method of manufacturing a high-property, high 
precision color filter according to the invention com 
prises the step of forming on a transparent substrate an 

O 

active film layer comprised of at least one or more of 15 
active alumina or active silica and mounting on said 
active film layer a metal mask having specified pattern 
holes, the step of mounting on said metal mask a transfer 
sheet having an ink layer containing a heat migrating 
dye, or an ink layer containing a dye capable of sumbli 
mation and/or a hot-melt dye capable of being vapor 
ized, the step of migrating said dye in said ink layer in a 
vapor state to said active film layer by heating for dye 
ing said film layer, and the step of removing said trans 
fer sheet and said metal mask, repeating said steps se 
quentially according to the number of colors required, 
thereby forming sequentially on said active film layer 
patterns corresponding to the pattern holes in said metal 
mask, and finally forming an overcoat layer for closing 
fine holes in said active film layer at the top thereof, said 
heating being carried out in an atmosphere of reduced 
pressure. 
The high-property, high-precision color filter in ac 

cordance with the invention comprises a transparent 
substrate, an active film layer formed on said substrate 
and comprised of at least one or more of active alumina 
or active silica, fine patterns (for example, dot, stripe, 
and other patterns) formed on same plane on said active 
film layer by a dye of any desired color being taken up 
into fine holes in said active film layer, and an overcoat 
layer provided on said active film layer and having no 
affinity to said dye. 
BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a schematic sectional view showing a color 

filter in accordance with the invention; FIG. 2 is a sche 
matic section showing by way of example a liquid crys 
tal display device in which the color filter according to 
the invention is employed. It is noted that in order to 
facilitate clear understanding of the illustration therein, 
each figure is depicted exaggratedly without regard to 
the relative dimensions of the component elements. 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIG. 1 shows a color filter representing one embodi 
ment of the invention. The color filter has a transparent 
substrate 1, an active film layer 2 formed thereon, a 
pattern 5 formed by a dye 4 being taken up into a multi 
plicity of fine holes 3 in the active film layer 2, and an 
overcoat layer 6 provided over the active film layer 2. 
The individual components of the embodiment will 

be described in detail in conjunction with a sequential 
explanation of the method of manufacturing the color 
filter according to the invention. 
An active film layer 2 comprised of at least one or 

more of active alumina or active silica is first formed on 
a transparent substrate 1. For the transparent substrate 1 
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4 
in the invention, any material used normally as such in 
liquid crystal display devices may be employed which is 
usually any commercially available soda glass, prefera 
bly a borosilicate glass having good properties. 
To form said active film layer 2, a colloidal alumina 

or a colloidal silica, or a mixture thereof, is coated on 
the surface of the transparent substrate by the spinner or 
barcoat method, or the spray method, so that the thick 
ness of the coat after drying to the touch (10-60 min at 
40 - 80 C.) is of the order of 2-10 um, and after the 
coat is dried, it may be calcined at 350-850 C. for 
10-180 min. The active film layer 2 thus obtained is 
transparent and has a multiplicity of fine holes 3, . . . , 3 
formed therein, which serves as a dye site layer. When 
factors such as its transparency, surface hardness, and 
dye sorptivity are considered, the active film layer 2 
should have a thickness of 0.5~10 um, preferably 
1.5-5 um. The reason is that as the thickness of the 
active film layer 2 becomes greater, the layer tends to 
become milky and opaque, and conversely if the layer 2 
is excessively thin, its dye sorptivity tends to decrease, 
so that the desired dye uptake cannot be obtained. Fur 
ther, it is desirable that the active film layer 2 should be 
formed of an aqueous dispersion of a colloidal alumina 
having an electric conductance of 3.70 mocm or 
more. The active film layer 2 has a multiplicity of fine 
holes 3, . . . , 3 formed therein and is colored by a dye 
4 being taken up into the fine holes 3 at a subsequent 
stage. 

Next, a metal mask having a specified pattern of holes 
is mounted on the transparent substrate 1 on which the 
active film layer 2 has been formed. 
For the metal mask in the invention, any metallic 

material which can be worked for provision of specified 
pattern holes may be used. The metal mask should have 
a thickness of 0.005-0.5 mm, preferably about 
0.007-0.05 mm. The specified pattern is formed by 
electroforming, chemical etching, electrical discharge 
machining, laser beam machining, or the like. The pat 
tern may be in the form of dot, stripe, or any other 
pattern. If the object product is a color filter for a liquid 
crystal display device of the dot matrix type, the color 
filter must have a exceedingly high degree of fine dot 
pattern accuracy. 
Then, a transfer sheet is mounted on top of the metal 

mask laid on the substrate. 
The transfer sheet used in invention comprises, as its 

minimum necessary components, a base sheet formed of 
a macromolecular-type film or paper material or the 
like having good heat resistance, and an ink layer con 
taining a dye and a binder. In this connection, the dye 4 
is a heat migrating dye, or in other words, it consists of 
a dye capable of sublimation and/or a hot-melt dye 
capable of being vaporized. Among dyes of such type 
are disperse dyes, oil-soluble dyes having no metal con 
tent, cationic dyes, and so on. More concretely, dyes of 
"Miketon Polyester' series (produced by Mitsui Toatsu 
Chemicals, Inc.), "Kayaset' series (produced by Nip 
pon Kayaku Co., Ltd.), "Oilcolor” series (produced by 
Orient Kagaku Kogyo K.K.), "Oleosol” series (pro 
duced by Sumitomo Chemical Co., Ltd.), "Diaresin' 
series (produced by Mitsubishi Chemical Industries, 
Ltd.), and so on. It is noted that colorants for synthetic 
resins are in the same category as oil-soluble dyes and 
may be used for the above purpose. 

Next, heating is effected for causing said dye 4 to be 
taken up onto the active film layer 2. For this purpose, 
an ink containing the dye 4 is used and the heating is 



4,776,671 5 
carried out at such temperature as will allow the dye 4 
to thermally migrate into the fine holes 3. The heating 
may be effected, for example, at 100-250 C. for sev 
eral to six hundred seconds, though the heating condi 
tions may vary according to the kind of dye used. 
One of the features of the present invention is that 

aforesaid heating is carried out in an atmosphere of 
reduced pressure. Specific conditions for this purpose 
vary according to the kind of dye used, the thickness of 
the metal mark, and the like. When the pressure is re 
duced, the temperature for initiation of dye vaporiza 
tion will be lowered, but it is difficult to find any regu 
larity in this connection. Accordingly, it is necessary to 
determine particular conditions for pressure reduction 
according to the type of each individual dye. For exam 
ple, in the case where a metal mask having a thickness 
of 0.05 mm and a dye which initiates vaporization at 
250 C. are used, dyeing cannot be effected even by 1 
minute heating at 180 C. under normal pressure, but if 
the pressure in the atmosphere is reduced to 1 torr, a 
fine dyed pattern can be obtained by heating at same 
temperature for same period of time. 
The above described step of dyeing is repeated for 

three colors, red, green, and blue, whereby patterns 
corresponding in size to the pattern holes in the metal 
mask and arranged on the same plane and in color order 
of red, green, and blue can be obtained. In above de 
scribed stage of dyeing, metal masks prepared for three 
colors, red, green, and blue, may be used by replacing 
one with another as required, or if the individual pat 
terns to be formed are identical, one metal mask may be 
used by sliding it each time. The patterns in three col 
ors, red, green, and blue, are arranged with good posi 
tional accuracy. Their respective maximum ranges of 
transmission wavelengths are 570-700 nm for red, 
480-580 nm for green, and 400-480 nm for blue. Each 
individual pattern has good transmittance and one side 
dimension thereof is as fine as several tens to several 
hundreds of um. 
The step of dyeing has now been completed, and then 

the transfer sheet and the metal mask are removed. 
Subsequently, an overcoat layer 6 for closing the fine 
holes 3,..., 3 in the active film layer 2 is formed on the 
film layer. It is essential that this overcoat layer 6 has no 
affinity to the dye 4, and for this purpose, rigid resins 
having good transparency, such as acrylic resin, mela 
mine resin, epoxy resin, polyimide resin, urea resin, 
silcone resin, and so on are useful. The overcoat layer 6 
is obtained by coating such resin on the fine holes in the 
active film layer 2, then heating the resin coat at such 
temperatures as will allow the resin to become hard 
ened. Alternatively, the overcoat layer 6 may be ob 
tained by coating of an inorganic material having no 
affinity to the dye 4, such as sodium silicate or lithium 
silicate, followed by heating, or spatter spraying of a 
transparent inorganic material, such as silicon dioxide. 
The provision of this overcoat layer 6 is intended to 
prevent the revaporization of dye molecules caught into 
the fine holes in the active film layer 2, to prevent any 
possible staining by unnecessary matter, and to improve 
the surface smoothness. If the overcoat layer 6 has some 
affinity to the dye 4, it is likely that when the color filter 
is subjected to heat treatment at a later stage (for exam 
ple, at the stage of vacuum deposition or spatter spray 
ing for the transparent conductive layer, or at the stage 
of setting up a liquid crystal color TV set), the dye 4 
loaded on the active film layer 2 will migrate to the 
overcoat layer 6 and the bleeding of the dye 4 is caused, 
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6 
it being thus impossible to obtain any sharp dot pattern, 
with the result of considerable deterioration in quality. 
Therefore, the provision of the overcoat layer 6 having 
no affinity to the dye 4 permits the color filter to well 
withstand such heat treatment. Melamine resins are 
particularly preferred for the provision of good heat 
resistance, transparency, weathering properties, chemi 
cal resistance, and surface hardness. 

In the case where the color filter in accordance with 
the invention is covered with a transparent conductive 
layer at a subsequent stage, the overcoat layer 6 should 
be formed of a material capable of forming a good bond 
with the material of which the transparent conductive 
layer is composed. In this way an improved bond be 
tween the color filter and the transparent conductive 
layer can be assured, the color filter being advanta 
geous. The transparent conductive layer is formed in 
such a manner that the part or whole surface of the 
overcoat layer 6 is covered. 

FIG. 2 schematically shows an instance in which the 
color filter according to the invention is employed in a 
liquid crystal display device. A transparent conductive 
layer 11a is laid on the surface of a transparent substrate 
10, and the color filter 14 of the invention is placed 
opposite to said surface across a space defined by spac 
ers 12. A transparent conductive layer 11b is provided 
on the color filter 14, and liquid crystal 13 is enclosed in 
said space. Deflection plates 15 are disposed on the 
respective outer surfaces of the substrate 10 and color 
filter 14. Orientation membranes 16 are placed on the 
respective tops of the transparent conductive layers 
11a, 11b. 
The following example is given to further illustrate 

the invention, and a comparative example is also given 
for comparison with the example. 

(EXAMPLE) 
On one side of an alkali cleaned transparent glass 

plate was spray-coated Alumina sol-200 (produced by 
Nissan Chemical Industries, Ltd.), and the coat was 
dried at 70 C. for 5 min. Then, the coat was calcined at 
550 C. for 45 min. Thus, an active film layer having a 
thickness of about 2 um was produced on the glass 
late. 
p Meanwhile, mixtures of the following ingredients 
were mixed and kneaded by means of a three-roll mill 
and three kinds of screen ink were obtained. 

(I) Red ink 
Ethyl cellulose N-7 15 parts 
(produced by Hercules Incorporated) (by weight) 
Ethyl cellulose N-22 5 parts 
(produced by Hercules Incorporated) 
Waxonline Red YP 8 parts 
(produced by Imperial 
Chemical Industries, Ltd.) 
Butyl Cellosolve 22 parts 
Butyl Cellosolve Acetate 20 parts 
Solves.so 150 30 parts 
(II) Green ink 
Ethyl cellulose N-7 15 parts 
(produced by Hercules Incorporated) (by weight) 
Ethyl cellulose N-22 5 parts 
(produced by Hercules Incorporated) 
Oleosol Fast Yellow 5 G 6 parts 
(produced by Taoka Chemical Co., Ltd.) 
Miketon Polyester Green G 4 parts 
(produced by Mitsui Toatsu Chemicals, Inc.) 
Butyl Cellosolve 20 parts 
Butyl Cellosolve Acetate 20 parts 
Solvesso 150 30 parts 
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-continued 

(III) Blue Ink 
Ethyl cellulose N-7 
(produced by Hercules Incorporated) 
Ethyl cellulose N-22 
(produced ny Hercules Incorporated) 
Kayalon Polyester Blue TS 
(produced by Nippon Kayaku Co., Ltd.) 
Butyl Celilosolve 
Butyl Celilosolve Acetate 
Solves.so 50 

15 parts 
(by weight) 5 

5 parts 

10 parts 

20 parts 
20 parts 
30 parts O 

Aforesaid screen inks were used to effect screen 
printing on individual sheets and thus transfer sheets in 
red, green, and blue were obtained. 
Meanwhile, three 0.03 mm thick stainless steel metal 

masks each having a specified dot pattern were pre 
pared. 

Next, the glass plate prepared in manner as above was 
preheated to 180° C. The metal mask for blue ink was 
mounted in position on the glass plate, and the transfer 
sheet printed in blue ink was placed thereon so that the 
printed surface of the transfer sheet is in contact with 
the metal mask. The composite was heated and pressed 
with a silicone rubber piece having JIS hardness 50 and 
heated to 180 C., under condition of 1 torr. Then, the 
transfer sheet and the metal mask were removed, and a 
blue dot pattern corresponding to the dot pattern of the 
metal mask was printed on the glass plate. 
Then, on the glass plate, on which the blue dot pat 

tern was formed at the preceding stage, and in a speci 
fied position other than that for said blue dot pattern, 
was placed the matal mask for green ink, on top of 
which was placed the transfer sheet printed with the 
green ink. In a manner identical to that done earlier, 
heating and pressing were carried out under the condi 
tion of 50 torr and at 180 C. for 40 sec. 

Next, with the metal mask for red ink and the transfer 
sheet printed with red ink, the step of heating and press 
ing was carried out in same manner as above and under 
the condition of 100 torr at 180° C. for 30 sec. Thus, a 
dot pattern in red was transferred. 
An overcoat agent composed of the following ingre 

dients was coated on the glass plate onto which the 45 
three primary-color dot patterns had been transferred. 
The overcoat was heat treated at 180 C. for 15 min. 
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40 

Meanine resign 
Acrylic resin 
Water 

5 parts 
10 parts 
85 parts 

50 

Thus, a color filter having three primary color dot 
patterns formed thereon was obtained. 

(COMPARATIVE EXAMPLE) 
For the purpose of comparison, processing was car 

ried out under same conditions as in the foregoing ex 
ample, except that heating was effected under normal 
pressure. The result was that no dyeing took effect with 
all of the three colors. Then, experiments were con 
ducted under more severe heating conditions. Dyeing 
was possible under heating at 250 C. for 120 sec for 
blue color, at 250 C. for 90 sec for green color, and at 
250 C. for 60 sec for red color. A color filter having 
three primary color dot patterns formed thereon was 
thus obtained. 
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The color filters obtained in the example and compar 

ative example are compared in respect of properties and 
performance accuracy in Table 1. 

TABLE 1 
Spectral Spectral Spectral 

transmittance transmittance transmittance 
blue green red 

(450 nm) (550 nm) (610 nm) 
Example 70% 50% 80% 
Comp. Example 60% 45% 68% 

As is apparent from Table 1, the color filter obtained 
in the example has excellent transparency. The color 
filter in the comparative example was obtained under 
higher temperature conditions; and from this fact it is 
assumed that impurities, such as gases, arising from the 
ink layer and transfer sheet during transfer dyeing were 
adsorbed onto the active film layer, whereby the trans 
parency of the color filter was adversely affected. Fur 
ther, the active ingredient of one dyed dot pattern in the 
color characteristics of the color filter in the example of 
the invention was 4/5 times as much as that in the color 
filter of the comparative example. In the case of a color 
filter having an effective area of 60x60 mm, the di 
mensional distortion error of a square was 7/6 times. 
The color filter according to the invention has the 

following advantages because of the above described 
constructional features. That is, the provision of an 
active film layer of an inorganic material and an over 
coat layer having no affinity to the dye assures better 
performance in heat resistance, water resistance, and 
resistance to chemicals and solvents, as compared with 
the conventional type using an organic gelatin layer. 
The used dyes have excellent various properties and 
spectral properties. The fact that three primary color 
patterns are formed on same plane assures smoothness, 
an essential requirement for formation of a transparent 
conductive layer. 
According to the color-filter manufacturing method 

of the invention, heating is carried out in an atmosphere 
of reduced pressure. This provides the following advan 
tages. That is, since no effect of air resistance of the like 
is present, dye molecules can be well dispersed. There 
fore, less energy is required in processing, and less dis 
tortion due to the expansion of the metal mask is in 
volved. This assures higher dimensional reproducibility 
and facilitates the production of a high-precision color 
filter having a uniform and irregularity-free dye pattern. 
The temperature of dye molecule vaporization is low 
ered and this permits greater range of dye selection and 
use of dyes having higher dyeability and thermal stabil 
ity (for example, hot-temperature dyes capable of being 
vaporized having excellent properties and which melt 
at more than 200 C. and vaporize at more than 250 C. 
can be used at temperatures below 180 C.). Further, 
impurities which are likely to be adsorbed onto the 
active film layer are vaporized in an atmosphere of 
reduced pressure, and this contributes to improved 
transparency of the active film layer. Therefore, it is 
possible to obtain a high-property color filter. Since the 
thickness of the metal mask is less likely to have unfa 
vorable effect, a metal mask having greater thickness, 
with the resulting advantage of increased durability. 
What is claimed is: 
1. A method of manufacturing a high-property, high 

precision color filter, which comprises: 
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(a) a step of forming on a transparent substrate an 
active film layer comprised of at least one or more 
of active alumina or active silica and mounting on 
said active film layer a metal mask having specified 
pattern holes; 

(b) a step of mounting on said metal mask a transfer 
sheet having an ink layer containing a heat migrat 
ing dye; 

(c) step of migrating said dye in said ink layer in 
vapor state to said active film layer by heating for 
dyeing said film layer; 

(d) a step of removing said transfer sheet and said 
metal mask; 

(e) repeating said steps (a) through (d) sequentially 
according to the number of colors required, 
thereby forming sequentially on said active film 
layer patterns corresponding to the pattern holes in 
said metal mask, and (f) a step of forming an over 
coat layer for closing fine holes in said active film 
layer at the top thereof, 

said heating being carried out in an atmosphere of 
reduced pressure. 

2. A method of manufacturing a high-property, high 
precision color filter as set forth in claim 1, wherein said 
heat migrating dye is a dye capable of sublimation. 

3. A method of manufacturing a high-property, high 
precision color filter as set forth in claim 1, wherein said 
heat migrating dye is a hot-melt dye capable of being 
vaporized. 

4. A method of manufacturing a high-property, high 
precision color filter as set forth in claim 1, wherein said 
heat migrating dye consists of a dye capaable of subli 
mation and a hot-melt dye capable of being vaporized. 

5. A high-property, high-precision color filter com 
prising a transparent substrate, an active film layer 
formed on said transparent substrate and comprised of 
at least one or more of active alumina or active silica, 
fine patterns formed on said active film layer by a dye of 
any desired color being taken up into fine holes in said 
active film layer, and an overcoat layer provided on 
said active film layer and having no affinity to said dye. 
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6. A high-property, high-precision color filter as set 

forth in claim 5, wherein said active film layer is an 
active alumina layer and wherein said active alumina 
layer is formed of an alumina sol having an electric 
conductance of more than 3.70 m) cm, said layer, 
after being calcined, having a thickness of lum-5pm. 

7. A high-property, high-precision color filter as set 
forth in claim 5, wherein said dye is a heat migrating 
dye. 

8. A high-property, high-precision color filter as set 
forth in claim 7 wherein said heat migrating dye is a dye 
capable of sublimation. 

9. A high-property, high-precision color filter as set 
forth in claim 7, wherein said heat migrating dye is a 
hot-melt dye capable of being vaporized. 

10. A high-property, high-precision color filter as set 
forth in claim 7, wherein said heat-migrating dye con 
sists of a dye capable of sublimation and a hot-melt dye 
capable of being vaporized. 

11. A high-property, high-precision color filter as set 
forth in claim 5, wherein said pattern is a dot pattern. 

12. A high-property, high-precision color filter as set 
forth in claim 5, wherein said pattern is a stripe pattern. 

13. A high-property, high-precision color filter as set 
forth in claim 11, wherein said dot pattern consists of 
three colors, red, green, and blue, and wherein said dot 
pattern has a maximum transmittance wavelength 
within the wavelength ranges of 570-700 nm for red, 
480-580 mm for green, and 400-480 nm for blue, and 
wherein said dot pattern is dimensionally as fine as 
several tens to several hundreds of pum. 

14. A high-property, high-precision color filter as set 
forth in claim 5, wherein said overcoat layer is formed 
of an organic or inorganic material capable of forming a 
good bond with a material constituting a transparent 
conductive layer. 

15. A high-property, high-precision color filter as set 
forth in claim 14, wherein that portion of said overcoat 
layer which corresponds to the entire surface of said 
pattern is covered with the transparent conductive 
layer. 

k t : 
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